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ALUMINUM ALLOY FOR HIGH PRESSURE CASTING HAVING SUPERIOR STRENGTH 

PURPOSE: To eliminate defects caused by segregation, blowholes, inclusions, etc., in 
high pressure casting and to give superior strength by providing an Al alloy containing 
specific amounts of Si, Cu, Mn and Mg as principal components. 

CONSTITUTION: The alloy has a composition consisting of 0.2-1 .0% Si, 1-5% Cu, 
0.3-1 .2% Mn, 0.3-2.0% Mg, and the balance Al with impurities, to which 0.005-0.2% Ti 
and 0.0005-0.05% B are incorporated, if necessary. The Al alloy is subjected to high 
pressure casting under a pressure of about 300~3,000kg/cm 2 . This cast Al 
alloy excels in strength, toughness, isotropy of mechanical properties, etc., so that it can 
be used for automobile parts and electronic machine-relating parts. 
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Details of the invention 

1 . Name of the Invention 

Aluminum alloy for high pressure casting having superior strength 

2. Claims 

(1) An aluminum alloy having superior strength for high pressure casting applications, 
consisting of Si 0.2-1.0 %, Cu 1-5%, Mn 0.3-1.2%, Mg 0.3-2.0%, the remaining 
constituents being aluminum and impurities. 

(2) An aluminum alloy having superior strength for high pressure casting applications, 
consisting of Si 0.2-1.0 %, Cu 1-5%, Mn 0.3-1.2%, Mg 0.3-2.0%, Ti 0.005-0.2%, 
B 0.0002-0.05%, the remaining constituents being aluminum and impurities. 

3. Detailed Description of the Invention 
Industrial fields in which the invention may be used 

This invention relates to an aluminum alloy for high pressure casting applications, 
and more precisely an aluminum alloy for high pressure casting applications that has both 
superior hardness and toughness. 
Prior Art 

Typically, cast aluminum alloys and forged, machined aluminum materials have 
been used for such components as automobile wheels, VTR cylinders, as well as spindle 
valves, actuators, supports and other parts for external memory devices. However, cast 
materials are frequently have such defects as blowholes, inclusions, acidification, and 
have proved unreliable in terms of strength. When used as parts in electronic applica- 
tions, for example, the VTR image would distort, and in memory devices, they tended to 
fail in operation. 

For the aluminum alloys generally used for casting purposes, the alloy constituents 
are usually selected with an eye to the general casting process, where flowing characteris- 
tics, prevention of defects such as blowholes, casting [illegible] separation etc. are a pri- 
ority, with the result that the product characteristics tend to be inferior to those of rolled 
or forged products, although for forged products, high cost tends to be a problem. [Edi- 
tor's note: handwritten text in this paragraph is generally illegible, and much of the origi- 
nal printed text is obscured. Better copy is needed.] 

Problems that the Invention is to Solve 

The present invention intends to solve the above problems, offering an aluminum 
alloy for high pressure casting applications that is free of such defects as segregation, 
blowholes, of inclusions, that is superior in terms of hardness, toughness, and fatigue re- 
sistance, and has excellent isotropy of mechanical properties, and has characteristics that 
are comparable to those of forged products, [handwritten] 

Means of Solving the Problems 

The invention consists of an extremely hard aluminum alloy for high pressure cast- 
ing applications consisting of Si 0.2-1 .0 %, Cu 1-5%, Mn 0.3-1 .2%, Mg 0.3-2.0%, the 
remaining constituents being aluminum and impurities, and of aluminum alloy having 
superior strength for high pressure casting applications, consisting of Si 0.2-1 .0 %, Cu 1- 


5%, Mn 03-1 .2%, Mg 0.3-2.0%, Ti 0.005-0.2%, B 0.002-0.05%, the remaining con- 
stituents being aluminum and impurities. 

The ideal composition is Si 0.35-1.0%, Cu 3.5-4.5%, Ma 0.4-1.0%, Mg 0.45- 
1 .0%, Ti 0.01-0. 1 5%, B 0.001-0.005%, the remainder being aluminum and impurities, 
for an aluminum alloy having superior strength for high pressure casting applications as 
described in Item 2 of the Claim. 

The following is a description of the [illegible] of the additives and the reasons for 
the limits of the composition. 

Si: This is a constituent that coexists with Mg and helps improve hardness; when the 
amount is smaller than 0.2%, the effect decreases, and when the amount is more 
than 1 .0%, the elongation properties and toughness of the material are reduced. The 
ideal amount ranges from 0.3-0.80%. 

Mg: Coexists with Si and helps increase hardness; when the amount is smaller than 

0.3%, the effect decreases, and when the amount is more than 1 .2%, the elongation 
properties and toughness of the material are reduced. The ideal amount ranges from 
0.8-1.2%. 

Cu: Coexists with Mg and helps increase hardness; when the amount is smaller than 
1%, the effect decreases, and when the amount is more than 5%, the elongation 
properties and toughness of the material are reduced, which is undesirable. 
Mn: Increases resistance to corrosion, stress corrosion resistance, and hardness, but 
when more than 1 .2% is used, both elongation properties and toughness are re- 
duced, while in amounts less than 0.3%, the hardening effect is reduced. 
Ti,B: Ti appears with a very small amount of B and allows for a very fine casting texture. 
It helps prevent macro segregation that tends to be one of the shortcomings of high 
pressures casting. When the materials are presents in amounts of less than 0.005%, 
and 0.0002%, respectively, the effect is reduces, and when the materials are present 
in amounts of more than 0.2%, and 0.05%, respectively, large amounts of TiB2 in- 
clusions cause hard spots and reduced elongation properties. When Ti and B are 
used in combination, an addition of Ti 0.01-0.15% and B 0.001-0.005% is ideal. 
When only Ti is added, the amount of Ti increases, but when this reaches 0.5%, in- 
termetallic compounds appear, which is a negative factor. 
As for the production process: When this alloy is cast in a high pressure environment, 
casting defects disappear, and the desired properties are obtained. For pressure added, a 
value of 300-3000 kg/cm 2 is ideal. If the pressure is any lower, blowholes and cracks 
tend to appear. And when using higher pressures, blowholes and cracks may be prevented 
using specific ageing measures, resulting in [illegible]. 

Working Example 

The aluminum alloy depicted in the following table was cast at a pressure of 1000 
kg/ cm 2 in a metal mould using high pressure, and formed into a billet, 100mm in diame- 
ter and 200mm long. A tensile strength sample in accordance with JIS #4 was obtained 
from this billet, and subjected to the heat treatment tensile strength test. 


Table: 
Top row: 


Composition 


4 row, second column: Heat treatment 

4 th row, third column: Mechanical properties 

[For measurements, see source text] 

No blowholes or cracks were observed in the alloy of the invention that was cast 
under this pressure. When alloy #1 was cast in a metal mold using high pressure, the 
measurements obtained in test procedure T4 were a 0.2 24.3 kg/a B 36.8 kg/5 5%. In- 
spection of the cross section of this fragment found both blowholes and cracks. It is as- 
sumed these were the cause of the decrease in ductility. 

Effects of the Invention 

As described above, the alloy of this invention for high pressure casting applica- 
tions is free of defects such as segregation and blowholes, is strong, is extremely tough, 
and is suitable for car parts and components in electronic devices. 


